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联剂用量为 0.1（g GA）/（g CS），聚吡咯的用量为 8μL/mL，此时电活性水凝胶
的电导率可以由 10-3 S/cm提高到 10-2 S/cm。 
 





















Since the first medical hydrogel has been reported in 1960 by Wichterle, hydrogels 
are widely applied in biomedical field for its high water content and good 
biocompatibility. As more and more hydrogels with excellent properties are developed, 
biomedical technology is greatly improved. However, most hydrogels have low 
mechanical strength especially at their high water content status, limiting its 
applications seriously. Hence, enhancing the mechanical strength of hydrogels is very 
important to its applications. 
Although conducting polymers and hydrogels have completely different 
characteristics, they share many silimar applications in biomedical field, like sensors, 
tissue engineering scaffolds, artificial muscles and so on. Combining the advantages 
of the above two materials, electroactive hydrogels prepared by introducing 
conducting polymers into hydrogels will have a wide application prospect. 
In this paper, the work focused on enhancing the mechanical strength of hydrogels 
and preparing electroactive hydrogels. The main contents and results of this paper are 
summarized as follows. 
(1) A series of poly(lactic acid)-poly(ethylene glycol)-poly(lactic acid) copolymers 
(PLA-PEG-PLA) were synthesized via melt bulk polymerization by grafting PLA 
with different molecular lengthes on both sides of PEG in various molecular weights, 
then PLA-PEG-PLA diacrylate macromers (PEGLM) were synthesized the 
copolymers reacted with acryloyl chloride. 
(2) A double-network (DN) structure was fabricated by the sequential 
interpenetrating technology to enhance the mechanical strength of hydrogels. These 
DN hydrogels were consist of highly cross-linked chitosan as the rigid component and 
PEGLM as the flexible component. The hydrogels were characterized by XRD, FTIR 
and DSC. The influences of the crosslinking degree and content of chitosan, the 















mechanical strength of hydrogels were studied. The results showed that PEGLM 
tended to form flexible micro-aggregates as well as interpenetrating and entangling 
with chitosan network. The crosslinking degree and content of chitosan, the molecular 
weight of PEG and the polymerization degree of PLA could influence the formation 
of flexible micro-aggregates and the synergistic effect of the two networks, finally 
affect the mechanical strength of hydrogels. When the chitosan content was 10% and 
the crosslinker amount was 0.426(g GA)/(g CS), the compressive strength of DN 
hydrogels was greatly improved. When PEGLM was 6KL7, the compressive strength 
was up to 1.07 Mpa even the water content was more than 90%. 
(3) To further enhance the mechanical strength of DN hydrogels, the DN-L 
hydrogels were fabricated by introducing linear poly(vinyl alcohol) (PVA) into the 
DN hydrogels with the crosslinker amount at around 0.426(g GA)/(g CS) and the 
chitosan content about 10%. The hydrogels were characterized by XRD, FTIR. The 
influences of the PVA content on the structures and mechanical strength of hydrogels 
were studied. The results showed that PVA exist uniformly in the DN hydrogels by 
interpenetrating and entangling with the other two networks. When the PVA content 
was less than 5% and PEGLM was 6KL7, 6KL10 or 6KL13, the compressive strength 
of DN-L hydrogels was higher than 1 Mpa. Especially when the content of PVA was 
2% and PEGLM was 6KL7, the DN-L hydrogels had the best mechanical properties, 
with the compressive strength up to1.45 Mpa. 
(4) Electroative hydrogels were prepared by introducing popyrrole (PPy) into the 
DN hydrogels via in-situ chemical polymerization. The infulences of PPy on the 
mechanical strength and conductivity of hydrogels, the infulences of the crosslinking 
degree and content of chitosan on the electric-field-sensitivity of hydrogels in the 
equilibrium state and the unequilibrium state, and the infulences of PPy on the 
electric-field-sensitivity of hydrogels were studied. The results showed that the 
modulus and conductivity of hydrogels were both improved because of PPy, and the 
mechanical strength was enhanced to some extent when the crosslinker amount was 
lower than 0.1 (g GA)/(g CS). DN hydrogels and electroactive hydrogels bent towards 
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